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Abstract: In this study,a fast and sensitive HPLC method has been developed for the determination of triterpenic acids
using 2-(7H-dibenzo[ a, g ] carbazol-7-yl ) ethyl 4-methylbenzenesulfonate ( DBCETS) as the fluorescent labeling rea-
gent. A response surface methodology (RSM) based on a Box-Behnken design ( BBD) was employed to optimize the
main parameters affecting the fluorescence labeling including labeling time , reaction temperature and the concentration of
labeling reagent. Under the optimized conditions, the proposed method gave good reproducibility and accuracy. The linear
correlation coefficients for all triterpenic acid derivatives were of >0.9995 ,and the limit of detections were in the range

of 1.10 ~1.48 ng/mL (S/N =3). The proposed method has been firstly applied for the determination of corosolic acid,

maslinic acid, oleanolic acid and ursolic acid in pomegranate ,and got satisfactory results.
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Fig. 1 Chemical structures of maslinic acid (a), corosolic

acid (b) ,ursolic acid (¢) and oleanolic acid (d)
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Fig. 2 The derivatization of DBCETS with betulinic acid
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Table 1  Factors,levels and response values (peak area) of response surface analysis
521 No. X, X, X, M W/ . Response value
1 30(0) 90 7 1300
2 30(0) 85 9 890
3 25(-1) 90 5 413
4 30(0) 90 7 1350
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5 30(0) 90 7 1321
6 30(0) 95 9 785
7 25(-1) 95 7 916
8 30(0) 90 7 1296
9 35(+1) 85 7 535
10 35(+1) 95 7 792
11 30(0) 85 5 402
12 30(0) 90 7 1360
13 35(+1) 90 5 637
14 35(+1) 90 9 749
15 25(-1) 90 9 1058
16 30(0) 95 5 955
17 25(-1) 85 7 316
TE X 2 IPR] 5 X R 5 X iR S o i B AR L
Note: X, :labeling time; X, :reaction temperature ; X5 : molar ratio of labeling reagent to standard.
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Fig. 3 The 3D response surface plots of peak area affected by labeling conditions
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Fig.4 HPLC-FLD chromatogram of the mixed standard; ex-
cessive fluorescent labeling reagent (‘a), maslinic
acid (b) ,corosolic acid (c¢) ,oleanolic acid (d) and

ursolic acid (e)
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Fig.5 MS and MS/MS spectra of representative ursolic acid derivative and the cleavage mode of protonated molecular ion
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Table 2 Linear equations, detection limits, precision and accuracy of the developed HPLC-FLD method

oy EE TR
Eds .
Linearit Repeatability Accuracy
S HH Y KR LoD R.S.D (%) (n=6) (n=3)
Analytes ng/mL |
: Vo AX B * . (ng/mL) 1 FR I 1] WA [l R.S.D
B Retention time Peak area Recovery (%)
L5 %2 Maslinic acid Y =3.30X4.39 0.9995 1.48 0.05 1.85 92.9 1.0
B2 %W Corosolic acid Y =2.64X-1.16 0.9998 1.35 0.02 1.45 95.3 1.9
FEUREZ Oleanolic acid Y =2.71X-7.20 0.9998 1.10 0.03 1.28 100. 4 2.1
RESLMR Ursolic acid Y =3.65X-1.32 0.9998 1.22 0.01 1.52 97.8 1.3

Tt YT AR, X BERE R (pmol) 5 S/n =3,

Note:* Y :peak area, X :injection volume (pmol) ;”S/n =3.
2.4 FHEMWMAESESREFEILL

K ST Y HTT RS L ARE Y BRI E Ty 12 ik
Fr B R LSRR 3, TERZBUROLT , iR
FIF HPLC 255 & Rk il 2 B 200 5 , A >R FHA
AR T . HR =R I A A A AT, Bl Y
ARG e K 205 nm BT, 35 2% S SS0R: I FIR i o A1 s
W, A8 52 BL = R 1Y ME A 7€ i 23 A, HPLC
SEEZRIOCHUN I &% (ELSD ) |, 5% (MS) /%

iR (NMR ) A7 18 , 45 2 A9k U R 78 pmol/ L 7K
F(WFR3) o ATTiES AR IIER 4 1. 10 ~ 1. 48
ng/mL, PR T3¢ 3 " E B 977 % (HPLC-MS |
GC.CE 7%) , RWIZIr ik L E B Tk BA B
ARSI R AU . b HPLC-MS (U g ise s & 5t , %
e RAR, 10 HPLC-FLD B a5 H M A L, — B 4L
LI E AR
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Table 3 Comparison of the developed method with traditional methods

Ik inalllE Loalllls E R SCHik
Method Detection LOD (ng/mL) LOQ (ng/mL) Ref.
HPLC UV detectorat A =210 nm 160 ~ 1160 4800 ~3780 (5]

HPLC ELSD 2050 ~7030 4100 ~ 13600 (16]
GC-MS EI/MS 75 ~150 250 ~ 500 (7]

CE UV detectorat A =214 nm 1400 ~3800 4600 ~ 12300 (18]

HPLC FLD at Agy g, =300/395 nm 1.10 ~1.48 4.22 ~5.11 *

* G5,

# the present study.
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Fig. 6 HPLC-FLD chromatograms of pomegranate flower ( A) ,pomegranate rind (B) and pomegranate seeds ( C)
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Note ; excessive fluorescent labeling reagent (a) jmaslinic acid (b) ;corosolic acid (c¢) joleanolic acid (d) jursolic acid (e).
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Table 4 Triterpenic acid content in different parts of pomegranate

A 45y o aires RSD
Position Component Content( mg/g) Recovery( % )

L1 #84E Pomegranate flower HIAERR Maslinic acid 8.6 95.5 2.8
B &R Corosolic acid 9.2 96.7 2.5

FI L Oleanolic acid 201.5 98.2 1.9

REMLZ Ursolic acid 206.3 94.7 2.1

FHAF Pomegranate seeds LLI#& T2 Maslinic acid 6.0 96.3 3.1
BB &R Corosolic acid 14.2 100.2 1.7

FFEURAR Oleanolic acid 10.5 102.7 2.4

BEMLZ Ursolic acid 19.4 99.4 2.3

f1#4 fZ Pomegranate rind 11452 Maslinic acid 1.3 92.5 1.9
B2 2R Corosolic acid 2.5 97.4 2.0

FFERER Oleanolic acid 3.8 95.2 2.3

BERZ Ursolic acid 5.3 98.2 1.8
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